Theoretical prediction of the gel electrophoretic retardation changes due to point mutations in a tract of SV40 DNA.
The changes of gel electrophoretic retardation due to single base substitutions in a 173 bp fragment of Sv40 DNA were predicted by using a theoretical model based on conformational energy calculations. As described in previous papers, this model allows successful prediction of the gel electrophoretic retardation of synthetic as well as natural DNAs reported in literature. The experimental retardations related to 195 point-mutated DNAs were reproduced with a standard deviation of 0.05 comparable with the experimental one of 0.04. This result, which represents a very critical test for the proposed model, indicates that DNA superstructures can be satisfactorily predicted on the simple physical basis of the integration of the nearest-neighbour perturbations in the dinucleotide steps. Thus, cooperative effects appear, in the majority of cases investigated, to play a second order role.